On-off phenomenon in a child with tetrahydrobiopterin deficiency due to 6-pyruvoyl tetrahydropterin synthase deficiency (BH4 deficiency).
Marked fluctuations in mobility, known as the on-off phenomenon, frequently emerge during the course of chronic treatment with levodopa in patients with Parkinson's disease. Similar fluctuations in mobility and mental status have been observed in a 10-year-old Japanese girl with tetrahydrobiopterin deficiency (BH4 deficiency) while receiving neurotransmitter and biopterin supplement. In order to define the underlying mechanisms for the phenomenon in our patient, we studied the temporal relationship between plasma levodopa levels and clinical status during oral (2.0 mg/kg per day) and continuous intravenous (2.0 mg/kg per 12 h) administration of the drug. Following each oral levodopa dose, the plasma concentration of levodopa peaked at 60-90 ng/ml within 60 min and fell to 5-15 ng/ml within 2 h. The clinical state of the patient varied acutely in parallel with the plasma levodopa concentrations. The clinical swings completely disappeared when the plasma levodopa concentrations were stabilized between 120-150 ng/ml by continuous infusion. Paradoxically, on awakening from sleep, she was invariably ambulatory despite very low plasma levodopa levels (less than 10 ng/ml). These observations indicate that the on-off phenomenon in our patient reflect the fluctuations of plasma levodopa levels as demonstrated in Parkinson's disease, but there may be substantial differences in levodopa transport across the blood-brain barrier and/or striatal dopamine-receptor interaction between Parkinson's disease and BH4 deficiency.